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The Threshold of Space is a brief study of the national space 
program from 195^ through 1959 with emphasis on the role of the Air 
Force. It was originally prepared as a chapter for inclusion in the 
Bistory of Headquarters USAP, Fiscal Year lg59 . 3ecs.use of the im- 
portance and timeliness of the subject, the chapter is being issued 
as a separate study to sake it more quickly available throughout the 
Air Force. 



Based chiefly on official documents, The Threshold of Space is a 
precis of c rsuch more detailed history on the space program currently 
being prepared. Rather than confining itself to fiscal year 1959^ the 
present st^dy reaches back to the beginnings of space research in the 
191*0*5 en ^ carries the story forward to January i960. This ves neces- 

preciation of this vitel area of national activity. 

It vas impossible ia a study of this length to cover .ell facets 



excluded. Azor.g the latter there -are su^h suDjects- 
rivalry for control of the satellite-detection, fence 
Force dispute about the Pacific Missile Banse. It -- 
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In October 1957 the Soviet Union stated out for itself historical 
primacy in space by launching Sputnik I — fee first man-made satellite 
to orbit the Earth. This triumph went to Russia by default, for the 
United States could have been first to place a satellite in orbit. 'To 
many .Americans, it seemed that, more than anything else, our failure 
was the result of national ccapl^ency. Aaa there is such in the record 
to suoocrt this explanation 



Space Work Prior to Sputnik 
•£b& will to trespass upon space is as eld as nytholcsy, but it re - 

with the V-2 in World War IX. Xt seesed clear that this propulsion, if 
properly developed^ could break the restrictions of Earth's gravity and 
re&ch both orbital and escape velocities. Squally important for a epac 
vehicle was the rocket's independence of tbe ?-tr:c sphere. Structurally 

and breathing the oxygen of its own fuels, the rocket could travel to 
literally unlimited distances in the near vacuum of space. At first it 
seeded that to increase the size of the rocket engine would be to in- 
crease the thrust proportionately. However, it was soon apparent that 
combustion flakes behave differently in chsmbers of different dimension 



and there './as no easy ratio between the size and thrust of engines. - 1 - 
Consequently, rocket engineering took its place among the rigidly es- 
tablished propulsion sciences, and the long years of patient research 
continued. 

Immediately after the war the Army., Navy, and Air Force, moved 
both by the German success with the V-2 at Peeneasunde and the less im- 
pressive results of Aaericau endeavors, carried forward experiments at 
White Sands Proving Ground and Holloman AFB. They used left-over V-2's 
as veil as nev, inexpensive, and specially designed snail Eissiles for 
scientific exploration of the upper atmosphere. Progress was swift. 
At the sesie tine the military services, and especially the Air Force, 

siles that they could already foresee as great weapons of zhs future. 

of unsanr.ed delivery. Consequently, in 19**7* ^— r Force hopes for a 
nrogras of long-range ballistic missiles had to he suspended 2 and could 
not be rested for a nucber of years. Even the early fusion oo=b Eodels 
of 1951 and 19>£ vere of no help. Though their great radii of destruction 
could be reconciled viib. the circular probable error (CH?) of zsissiies, 
the 'ocszb designs did not fit missile configurations. 



The great change came In 1953 when Loe Alamos Scientific Labora- 
tory, after prolonged t he rmo nuclear research, promised a fusion bomb 
of small size and high yield. This warhead could justify ICBM and 
IRI2-! delivery, and the Air Force was free at last to undertake, with 
the consent of the Administration, an all-out ballistic missile program. 
The Air Research and Development Command (AKEC) entrusted the work to 
Its WeGt.ero Development Division (WDD), activated especially for that 
purpose in 195^ s* 1 ^ subsequently redesignated Air FGrce Ballistic Mis- 
sile Division (AFK-©). The program sooa case to include the Atlas and 
Titan ICEM's and the Thor 1F3M. 

Even before 195^ there could have been plans fGr a space prograa 

-tlon with s.~all isissiles. S? 195^ > or 1935 e.- ^-- latest, there vas er, 
multi-stage vehicles. The Army bedstone and Jupizer and the Air Force 
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belonging to the Army and Navy. Yet not 1 of the 11 had been designed 
specifically for space purposes. This fact, not infrequently charged, 
to a hit-or-miss policy followed by the Department of Defense, con- 
stricted the American space payloads for a long time after the space 
program began. 

The Russians followed a quite different policy. It seems certain 
that they pursued atomic and missile programs simultaneously. Assuming 
that sooner or later there would be a breakthrough "to relatively snail 
thermonuclear weapons, the Soviets produced a rocket engine that was 
tailored neither as a carrier of thermonuclear warheads nor as a boost- 
er of space vehicles but one that could serve both purposes. The policy 

engine possessed a thrust, beyond anything then, being planned for the 
.American arsenal, including the Atlas and Titan, and permitted the use 
of large payloads. 

or one specially designed for space vehicles did not cean that the mili- 
tary departments had had no interest in space. In I°45 the Navy began a 
study of satellite feasibility. The project Eoved slowly, however, and 

its completion was anticipated by a similar Air Force undertaking. 
Early in 19^6, Headquarters U3AF directed RAIiD to investigate the feasi- 
bility of zien-nade satellites. In accordance vith instructions, RAND 
completed a basic study in May 19^6, and in February 19**7 released 



12 additional studies suggesting a space program that was largely of 
scientific interest.-' 

In December 19V? the Engineering Division of the Air Materiel Com- 
mand (AMC) evaluated the RAND 1 3 studies, concluded that a satellite was 
technically possible, and recoisnsended establishment of an Air Force satel- 
lite project. Headquarters USA? was sympathetic but could do little in 
the way of support during the decade 19%7-5T- Distraction vas attribut- 
able in part to limited funds throughout the postwar years of recovery 
and retrenchment, to operaticual emphasis and requirements during the 
Korean War, and, after 1953j to an Acbsinistratlon-Defense Department 
policy that discouraged extensive investments in basic research. AltLi^,U 

officials served to deter the military services free; pursuing research ur.i 
development work; as actively as they desired. 

Yet no policy could hide frcsn discerning r-inds that a techr-cic^icr.1 
revolution vas under vay. Tbi air-breathing aircraft vas appro achir.~ ~t~ 
limit of its potentialities; the ballistic fissile offered new orders j: 
velocity and range; and space—though only reluctantly r^c-o^ited ty s -_: -- - 
was opening up as a new world of adventure. Russia boastfully pursued =-i- 
vanced technology, and there were frequent and verifiable reports of 
Soviet space plans. Sone -American voices warned ajiinsi i-h.-j pci-sivlry 
of the United States, but they bad little effect. In June ly55j Lv. Osi-.. 
Donald L. Putt,. DCS/Bevelopr-.ent, protested against tne :i s^-.aii ci;.e cf our 
national effort in b^.si^ research/' Ivo months iat^r, 'Zrvvoz- -.:-i- ; 
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the research and development budget for fiscal year 195? and beyond 
should be doubled "to maintain our technological superiority," In 
December, Gardner declared that $200,000,000 saore was needed if the 
Air Force was to naeet the Soviet challenge.'' 

The warnings remained unheeded, and Headquarters USAP was caught 
between the high cost of defense and limited budgets. In this same 
period, however, the Administration afforded a small measure of relief 
by making no sharp distinction between "basic research" and "develop- 
Kent." Occasionally, the latter term could be used "to cover work that 
was essentially research, as was done with new engines and new fuels 

In a snore specific area of space planning high policy was less 
lenient. On 15 March 1955, Headquarters USA? issued General Operational 
acquirement (003) !*o. 60 calling for a satellite weapon system. By this 
tine HAND had long since abandoned its 19U6--U7 thesis that the space ven- 
xure would be chiefly of scientific value. In I95^> SA2G3 proposed three 
feasible projects of military significance-- the Advanced Reconnaissance 
Systcn (AH3); the Man-in-Space (MIS) Project, and the Ballistic Weapons 
Besearch and Supporting System (BALWARDS) . The latter, using Atlas, Aero- 
bee, and Sergeant missiles, looked toward landings on the moon end flights 
in the vicinity of Venus and 2-iars. Roth ASS and MIS were approved as pos- 
sible projects. The Air Staff also approved BALWARDS, but in May 1957 
the Office of the Secretary of the Air Force required the deletion of 
the interplanetary missions. tn its new and shrunken version BALW'ARDS 
becf.a-e the near-space project known as the Ballistic Research and Test 
System (SUTS). 7 



The change of BALtfARDS Into BRATS did not discourage BAUD. In Sep- 
tember 1957 the corporation recormended a "missile- space program" of 10 
projects. Among these were five projects that pertained solely to space: 
reconnaissance satellites; cialtmer systems; interplanetary systems; navi- 
gation satellites; and communication satellites." 

During these same tvo or three years before Sputnik,, when Headquar- 
ters USAF was thinking In terms of GOR No. 80 and RAND was proposing 
military space projects, many Air Force officers in widely scattered 
field units, and without coordinated plans, were likewise concerning them- 
selves with the same problem. Small groups at Headquarters ABDC, at the 
Ballistic Missile Division, at Eolloman AF3, and at Wright Air Development 
Center (VAEC) sensed danger in the Government's ^unwillingness to give the 
new technology the urgent support they felt it deserved. Acting inde- 
pendently of Headquarters USAF, the groups separately prepared a number 
of papers advocating research plans that might span the next 15 or 20 
years. Among other things, the proposed programs called for organized 
space experiments "at the earliest practicable date." There were discus- 
sions also of expendable and recoverable Earth orciters, the latter to be 
both of the manned and unmanned variety, a manned space station, and an 
expendable vehicle for lunar landing. 

Thus, prior to the launching of Sputnik in October 1957* Headquarters 
USAF, together with RA2ID, AMC, ARDC, AFSMD, WADC, and other field units, 
had evidenced a widespread interest in astronautics and a sophisticated 
grasp of its technology. On the other band, at no level within the Air 
Force, the Department of Defense, or the Administration had there been a 



clear statement of the ultimate objective of a space program or a systan- 
atic evaluation of the disparate aims of the suggested projects. 

The basic goal of any national space program, civilian or military, 
must inescapably be the establishment of habitable stations in space. 
But to think of going beyond the limits of interplanetary areas with 
mid-twentieth century knowledge and techniques would be unrealistic 
and verging on the fantastic. Even the small-scale enterprise beyond 
the Earth would take man into an unknown raalxi of danger and adventure. 
It could not be attempted without costly and carefully prepared explora- 
tory projects to discover the nature of the space environment and to 
test the feasibility of using space immediately for practical purposes. 
This idea vas doubtless present in nany seinds long before Sputnik, but 
it had seldom been e:-:pressed specifically before 1957- -Ets absence as 
a guiding principle ir; space policy say have contributed to the undisci- 
plined efforts to counter the Russian success with a frugal program. 



ir-g. In Dacanber 19*f3, Jases Eorrestai, Secretary' of Defense, passingly 
referred to a "military interest in a possible Earth satellite," but the 
Department of Defense took no concrete actions in the years that followed. 
In December 195**-, another Secretary of Defense, Charles E. Wilson, was 
told that the Russians sight place a satellite in orbit before the Ameri- 
cans could do so, and he replied, "I wouldn't care if they did." 
tveen 195^ and 1957 there were innumerable warnings, official ar.d 
ficial, that the Soviets would attempt to launch a satellite hefo 
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end of 195T- Sputnik I therefore did not come as a surprise to informed 
people in or outside of the GoverriEent. In his State of the Union Mes- 
sage delivered to Congress on 9 January 19!>3, the President himself 
reflected the general indifference that had previously prevailed vhen 
he admitted that "most of us did not anticipate the intensity of the 
psychological iiapact upon the vorld of the launching of the first satel- 
lite." 11 

The failure to appreciate the importance of being first in space 
is all the core unfortunate because the United States had already under- 
taken to place a satellite in orbit in the near future. 3y 1955 the 

and Navy even requested official approval of their Joint project, known 
as Crhittr, to use a Pe-i stone fissile as a booster for a ssail payload- 

satellite as an American contribution to The International Geophysical 
Year (IGY), scheduled for 1 July 1957-31 December 19?3. This decision 

of IC-i policies." He then directed the three services to submit pro- 
posals for a scientific satellite that was dedicated wholly to peaceful 
ends. 

The Array and Navy united in proposing a modified version of Orbit- 
er, but once a^ain this was ruled out. The use of Redstone, a military 

was not purely scientific. Because of these objections the Navy pro- 
posed on its cvm a backup vehicle that would utilize a modified version 



of the Viking, long ago produced by Glenn L. Martin for naval participa- 
tion in the White Sands experiments. The Air Force, with no adequate 
Donmilitary missile at its disposal, could do only one of two things — 
recomaend the production of a new rocket engine, an undertaking that 
might interfere with the ballistic missile program, or suggest the use 
of an Atlas ICBM, which would be as objectionable as a Redstone. Un- 
willing to risk Interferences with the missile program, the Air Force 
proposed an Atlas-boosted satellite, knowing that the project would go 
by default zo the Havy." 

On 29 July 1955 the President announced that the United States, as 
part of its IGY contributions, would atterjpt to launch a number of 21- 
pcund satellites without the use of siiitary missiles. The project, 

Navy cenagenerit, would be divorced fror* military significance. ~ 

caused further delays because it had little enthusiasm for the space 

"dribbling" 1 support, and released funds at an inadequate raze. 15 

noted rhat "th^ United States and Russia now appear to be in a rar° for 



the glory of making the first- major step toward interplanetary flight. 
. . . Soviet determination to achieve this objective vas announced laat 
15 April.' Most Americana, however, vere inpervious to the Russian 

threat, inexplicably skeptical of Soviet technology. The United States 
ran no race. When time passed and Vanguard obviously slipped from Its 
schedule, there vas deep concern aniong space protagonists. One period- 
ical cosnented in July 1957: "^ 

Eulogized and advertized ad nauseus a3 mankind's greatest ad- 
venture, there Is still no assurance that any of the VANGUARD 
attests will be successful during the 18 sooths of the ICY. 
It's the nature of vhe still-young state of the rocket art. 

the . . ,/~Ar=y Ballistic Missile Agency or AEMA/ teas /which/ 

In truth, as early as April 195^ A3HA had begged for permission to 

delays and increasing evidence that the Soviets would be first in space — 
an e;-ent certain to inflict "serious damage" to the prestige of the Unite 
States- "The Army's proposals vere rejected by the Department of Defense, 
presumably vith the approbation of the Administration^ still devoted ss 
it vas to the policy of exploration for demonstrably peaceful purposes. 

Coincident ally with the rejection of ABMA's plan, the Far Side proj- 
ect, directed by Col. Willies 0. Davis and nurtured quietly within the 

*The Jupit* 
Redstone boaster and z 
fired in September 195 

altitude of 650-660 =1 



Air Force Office of Scientific Research (OSR), ARDC, almost succeeded. 
It involved launching a missile frosa e balloon at an altitude of 1G0,0G0 
feet to penetrate space for a distance of **,00Q miles with the purported 
purpose of gathering information of vital interest to the Air Force. 
Despite charges of inadequate coordination, subterfuge, misrasnagenent, 
and "utter misdirection of basic research funds/' Colonel Davis persevered 
vita his plans. In the spring of 1957 he obtained permission from the Air 
Force, the Department of Defense, and the Atonic Energy Con^nission to con- 
duct the operations free the Ssiwetok Pacific Proving Ground. In Septem- 
ber 195? the first shot failed. There were five others to be cade. On 






ketnali gases. "* 






Much of the press and public interpreted this belittlement of the 
Russian achievement as a sign of nervousness, and there vas evidence to 
support the interpretation. Between 8 and 15 October there took place 
a number of high-level Government conferences to reevaluate the whole 
missile program. In late October, when there was a report that the 
third shot of the Far Side project had penetrated ^,000 miles into 
space, the Department of Defense hailed the erroneous clais as proof 
of a vigorous progress in basic research, find yet again, on 3 Soveiber 
the 1, ISO-pound Sputnik II, complete with. dog, was "no surprise to the 
F>--sid=nc " w- -^v-rtheiess directed farther coa'-^nc-s *• *-" 23 

In these uneasy days the Secretary of the Air Force, Jssies H. 
Douglas, called upon a ccssittee of distinguished scientists and USAF 
officers headed by Dr. Edward Teller to propose a line of positive 
action. The corssittee's report was completed 22 October 1957- Though 
the report went to high levels of the Government, its recommendation for 
a closely unified program was disregarded in favor of a divided program 

2k 
trate the expanded effort. 

The first major organizational development cane on 7 November 1957 

when the President added to the existing structure by appointing Dr. 

James 3. Killian as Special Assistant for Science ar.d Technology. On 

12 November, Neil KcElroy, the new Secretary of Defense, issued Defense 

Directive 3210.1 emphasizing basic research. About the same time, Mc- 

Slroy decided "to correct previous errors" by creating a new agency to 



control, direct, and relate the missile' and space programs. It was the 
belief of some highly placed officials that the Department of Defense 
already had the capabilities to do this work. The need was for fine 
guidance rather than a complication of the organizational framework.. 
The Secretary of Defense was not convinced. After some delay, while 
considering the need for congressional approval, McElroy established. 
the Advanced Research Projects Agency (ARPA) on 7 February 1958, The 
new office vas headed by 3oy W. Johnson and, contrary to the wishes of 
the Joint Chiefs of Staff (JC&), vas authorised to direct the research 






This vas the first official declaration by the Government that space va 
of military significance, but there vas still no evaluation of space as 



all space activities "except those projects primarily associated with 

-military requirements." Though he did not say what these requirements 

were, it was clear that the military program would be less important 

27 
than the civilian program. 

Congress acted with dispatch. On 29 July, the President signed 
the National Aeronautics and Space Act (Public Law 85-568) creating HASA. 
It had the effect of bisecting the space program into nilitary and civil- 
ian segments. The saae law brought into being a National Aeronautics and 
Space Council (NASC), to advise the President, on space natters., and a 

CivHiaa-Xilitary Liaison Coonittee (C-KLC) as a bridge between the mili- 

28 
tary and civilian space agencies. 

Jfeanvhile, en 3 July 195S the National Security Council (HSC) sub- 
mitted to the President a policy statement on outer space. The Council 
stated that Russian superiority in astronautics would create an imbalance 
of power in favor of the Comuunist bloc. Moreover, there were issiediate 
nilitary requirements for weather, co m mon ication, and electronic counter- 
require satellites as bombardment vehicles, as maintenance and supply- 
depots for outer space vehicles^ and as reconnaissance stations. The 

29 
President signed this paper on 18 August. 

fly midsuraser 1958 the Administration had established a space policy 
that called for dual progra-as, civilian and military. But the lines of 
demarcation were not sharp and there were certain to be wide areas of 
overlap, as veil as competition for prestige and money. 
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Air Force Space Policy to 19$^ 
The expression of policy is not limited to policy statements. It 
is present too, at least by implication, in many decisions of an opera- 
tional nature. Certainly the Air Force was moved by a policy of careful 
investigation in l^k6 when It directec RAND to study the feasibility of 
satellites end in 19U7 when it instructed AKC to evaluate the studies. 
But there was no doctrine at the time to define the role that the Air 
Force should play in space. In December 19^7 j AMC's approval of the 
RAND studies and recc-jraendation th~t the Air Force initiate a satellite 
project impelled Lt. Gen. Howard A. Craig, EC3/Materiel, to urge the 
Chief of Staff to define the Air Force position on space. J On 15 Janu- 
ary lyho, Gen. Hoyt 3. Vander/oers, Vice Chief of Staff, signed the fol- 
iovin- Space Policy State-ent: 

e specially strategic—has logical responsibility for the satellite. 



In the next nine years, 19^0-57, the Air Force had no formally ap- 
proved space program, but it never lost interest in the possibility of 
such a progra-T. and never rescinded the policy statement of 15 January 
19-8, Consequently when the nation's reaction to Sputnik raade a national 
space prc^r^r. inevitacle, the Air Force was in a position to develop free; 
Vandenher^'s statement a policy on space missions. 



Air Force space policy cazae to consist; of four major assumption*!. 
First, any space program would depend upon a mushrooming space tech- 
nology, and that In turn required extensive research and development. 
Second, because of Its role In all operations above* the surface of -the 
Earth, the Air Force held an Inherent right to a dominant role in apace 
operations . Third, for the sake of clarity in military plana it was 
necessary to define the Air Force mission in space operations. And 
fourth, apece would became .more and more critical for the military 
security of the nation. This last point had "been the heart of the 1955 
GOR So. 30 that first called for a satellite weapon system.-' Gradually 

the Depertn:e::t of Defense, and many members of Congress too, came to ac- 

32 

cent this ss=s view. 

The Air Force naturally sought leadership in space military opera- 
tions, la March 1953, Gen. Thomas D. white, Chief of Staff, USA?, 
reverting to V-^idenberg ' s thaae of 19**G, wrote :" 

continuous and indivisible field of operations. Just as in the 

will the capability to control space permit ourfreedom of =ove- 
nent on the surface of the earth and through the atmosphere. 

Neither the Army nor the Navy admitted the Air Force clain to pri- 
macy in space, but Headquarters USAF constantly reaffirmed the doctrine. 

Chief of Staff introduced the term "aerospace. "3 1 * The meaning of the 
word was not understood immediately either within the Air Force or 
elsewhere. J 5 Confusion led the Air Staff to seek a definition, and 



the meaning of the term was expressed officially in AFM 1-2 in December 

36 
1959: 

The aerospace is an operationally indivisible medium consist- 
ing of the total expanse beyond the earth's surface. The forces 
of the Air Force comprise a family of operating systems — air sys- 
tems, ballistic missiles, and space vehicle systems. These are 
the fundamental aerospace forces of the nation. 

Logically the doctrine of aerospace expressed the thought that air- 
pover and space power are the same thins an ^- should be vested inasingle 
service which, whatever its official title, would be the aerospace force 
Space vehicles would "be another category of vehicles to be esployed In 
the regions above the surface iSf the Earth to help deter war or, fall- 
ing that j to help win the war. 

Late in 1953 the Air Force attempted to specify its exact role in 
space for the sake of long-range planning and development, and Head- 
quarters listed 15 projects pertinent to space missions that should be 
Air Force responsibilities. ^ The problem vas to have the missions 
assigned. As the tine approached for the first session of the 66th Con- 
gress in January 1959,- the Air Staff prepared e policy statement that 



e: military reconnaissance with satellites utilizing 
s use of nilitary satellites utilizing infrared sen- 
t of silitary satellites for ccHsunications; military 

electronic sensors; weather observation uy military 
lite dez~ense system; a aaaned maintenance end supply 
=ce vehicles; jza^aoi defensive outer- space vehicles; 
specs vehicles; manned satellites for a system of 

and reconnaissance: bccibarcaent satellites; lunar 



essential to USAF space activities. Of course the Anay and Wavy too had 
space aspirations, end there developed a triservlce struggle before the 
congressional cccnmittees . A further complication was the role of AKPA 
in shaping military space projects to meet the desires cf the Department 
of Defense and the Administration. In March, 1959 the Air Force argu- 
ments "before the congressional ccazaittees were blunted by Roy S. Johnson, 
AKPA's director. Ee admitted a "possible" military need for lunar and 
planetary bases, but only in the distant future- "not in the span ve are 
working in cow." Johnson vented current developments Halted to communi- 
cation satellites of 5,000 pounds at altitudes of 22,003 niles and ariii- 
t-ary vehicles with maneuverability to altitudes of only SCO Eiles.^ 

Even in trying to establish a research and development program to 
overcome the lost opportunities of 1953-57 the Air Force encountered 
difficulties. Not only did the rapidity of technological breakthroughs 
preclude the assurance that any budget would be sufficient for the cca- 
ing year, but the Air Force was not a froe agent in such matters. The 
Bureau of the Budget itself could arbitrarily impose callings. Moreover, 
after February 19>3, authority for space projects was ceotralized in AHPA. 
The Air Force therefore could do little core ch=r. urge funds for long- 
term projects; work to accelerate the production of Atlas, Titan, and Thor 
proceed as swiftly as possible with near-space projects; and fight for 
favorable policies at- high levels. * 

USA? Flsas and Projects, 1957- ?9 
Within a Eax-'oer of weeks after Sputnik the Air Force was engaged in 
two major undertakings related to space. The first was to establish a 



Headquarters USAF agency to supervise the various projects already ex- 
isting on paper. The second was to place the previously proposed proj- 
ects in a formal program to be sanctioned by highest authority. ° In 
neither effort was the Mr Force successful. There came to be a para- 
dox: the more attempted the less accomplished. 
Directorate of Advanced Technology 

In November 1957., Col. V. Y. Adduci, Assistant; Director, Office of 
Legislative Liaison, urged the Air Force "to juiap the gun on the problem 
of astronautics by appointing either a Director or Assistant Chief of 

quarters USA? to the further creation of assistant chiefs of staff there 
was iiwle probability of placing the space agency at that level. Con- 
ceivably, it could have been located in zhe Office of the Assistant Chief 
of Staff for Guided Missiles, where there was already sense capability for 
the work. The Chief of Staff decided, however, x.o place the agency under 
the Deputy Chief of Staff/ Development. On 10 December, General putt 

The Department of Defense reacted adversely t.o this action. Willies 
Holaday, Defense Director of Guided Missiles, publicly stated that the 
Air Force "wanted to grab the 1 arse light and establish a position." The 
Secretary of Defense expressed his opposition to use of the term "astro- 
nautics," which seened to him an Air Force bid for popular support;. 
Strong pressure on Headquarters USAF from above, verbal rather than 
written, rcade it advisable on 13 December for General Putt to cancel his 
>f 10 December. 42 
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In the veeks that followed, Headquarters remained aware of the need 
for central control of the Advanced Reconnaissance System and its subsys-! 
teas and of other space projects that migiit be sanctioned. But the 
prospects of getting Department of Defense approval for the agency vers 
poor for the time being. Since space vehicles were -dependent upon bal- 
listic missiles. Headquarters adopted the temporary solution of author- 
izing the Assistant Chief of Staff for Guided Missiles to coordinate 
USAF space activities. *3 

Hot until 22 July 1958- aft^r the National Security Council defined 
the spece policy of the Administration, could the Air For . obtain OSD 
approval of a USAF space agency. Even then it appeared that the use of 
"astronautics" would be impolitic. Accordingly, when General White es- 
tablished the new office under DCS/Developiuent on 29 July, effective 15 
July, he called it the Directorate of Advanced Technology. 1 ^ General 
Boushey became director of the new office, vith functions as follows:*? 

To supervise at the Air Staff level the formulation of the 
Air Force Advanced Technological program; provide technical in- 

Ansy and Kay;/ and other interested governcent agencies J 'arid 
Eaintain liaison vith civilian educational institutions, indus- 
try, and representatives of foreign governsients engaged in re- 
search and development activities. 

Doubtless Headquarters hoped to make the Directorate of Advanced 
Technology the control point for all Air Force space projects. However, 
since the space projects vers dependent upon missiles, the space pro- 
gram would necessarily involve AFB5-SD, which in turn was in contact with 
Headquarters through the Assistant Chief of Staff for Guided 2-Ussiles. 
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Under the circumstances it vas imprudent to sever all ties between the 
guided missile office and the space program. A consequent division 
of authority between the Assistant Chief of Staff for Guided. Missiles 
end the Directorate of Advanced Technology resulted in a number of 
embarrassing misunderstandings during the succeeding months. 
USAF Space Progras end AHPA 

At the saise tise that, the Air Force vas attempting to set up a 
Headquarters space agency, the Air Staff studied "the military izsplicati 
of Sputnik. The approaching space age could veil demand a new strategy 
for eventually astroaautic supremacy slight !=ean the control of all the 

^7 



AHPA in assigning development nissicns ascng the Amy., Kavy* and Air 

Force. The Air Foree^ however, at least at the stai*f level, interpreted 

the request quite differently and believed tha« the Deoartsent of Defense 

U3 
intended to approve a USAF space progr&E. 

DCS/ Development completed the reply in two weeks. It listed 5 sys- 
tems and 21 s-ubsysteas or projects that enccapassed a variety of ciiitary 
missions "essential to the uaintenance of our national position and 



prestige." The Air Force hoped to keep these missions for itself, and 
the paper, signed hy Hichard E- Horner, Assistant Secretary of the Air 
Force (Research and Development) reconnsended "that the astronautical 
progreci he approved and the necessary resources sought to iinplement 
it."* Kr. Ebladay received the paper on 2k January but made no cocment 
or reply* This silence on the part of OSD was a disappointment to 



*Tbe proposed progras consisted of the following systems and subsystems: 



X. 609, Ballistic Test and Belated Systems 

1. 33A33, Space Research and Experiments 

2. Aerial Survey and target Locating System (Secon) 

U. kh1 3 Kanned hypersonic Besearch System 
3- X-15, Space Research and SxperiEeat 

k. Advanced Hvnersonic Research Aircraft (Manned Soaee ?li£ 
Space 3&D) 

II. hckj Dyna Soar 

5- Conceptual Xes- (banned Space Flight, 3&D) 
7- Boost Glide Tactical (Vaapon Irellvery) 
8. 3oost Glide Interceptor (Ccturcerceasure) 

10. C-local reconnaissance 

11. Global 3oeber (Weapon Delivery) 

IV. VS-11; L Satellite System 

15. .Manned Strategic Station (Weapon Dev and Recon) 

V. 499, lunar 3ase System 

IT- Kannea Variable Trajectory and Test Vehicle (Becon and 

16. Tuciear -Rocket; Test (Space Recon and Exper) 
19. lor. Propulsion Test (Space Recon and Exper) 

21. Massed Lunar 3ase (Weapon Dev and Recon) 



General Putt and his staff , seme of whom felt that the plan had osen 
pigeonholed to die- -to be "overtaken by events, " as was not infrequently 
said of other Air Staff proposals. -* 

Pessimism in the Air Staff deepened as the policies of ARPA came 
into silhouette during the spring of 1958* l"t was evident soon after 
7 February that Johnson, with the approval of Secretary JicSlroy, would 
organize and operate the agency es a "fourth service" or possibly as a 
"special task force" within the Department of Defense. In si-fcher case 
Johnson would be- independent of service wishes, but circumstances would 
not perait bin to .escape the role of arbitrator of service differences, 
Johnson's authority was further increased when the President; decreed 

until SASA be £3=i functioning.^ 3 -etveen 7 February sad 1 October 195-3, 
ARPA actually served as the "national* space agency. 

On 27 Uarch, Johnson informed the Secretaries of the Array, ilavy, 
and Air Force that, in order to "cut red tape" he would ignore normal 
channels of cczEsunic-tion, bypass the service chiefs, and deal directly 
with the Arsy 3allistlc Missile Agency j the Naval Ordnance Test Station 

sand, including AFEJiD and other centers. 

Certainly the services did not relish the suspension of estab- 
lished corzauii 1 c at ion methods. The out-of- channel approach, though soon 
codified in sorae respects, gave ARPA a measure of control over Array, 
Navy, ana Air Force units working on space projects. But as far as the 
Air Force was concerned, Johasco's breakdown of space projects and his 



distribution of splintered parts were even more disturbing. For 

example, in March 1959 be directed the Naval Ordnance Test Station 

to develon a mechanical ground- scanning system to supplement the 

5S 
launching of three lunar probes assigned to the Air Force. la this 

and other instances, Johnson abandoned the tested principle of concur- 
rency used by AFEMD in the rapid ievelopsent of ballistic missiles after 
1953- Johnson, of course, saw the problen treat the point of view of his 
own position and responsibilities, end presumably he was also under 
strong pressure frca each of the three services. The explanation of his 
decisionsis doubtless in A3PA files. It seeded zo tbs Air Force xhat 
his division of project components obtained, the efficient production of 

53 
aiso a probable loss of ^.izo. 

work for a space program of its ova. Curing March and April, Headquar- 
ters USA? vainly sought approval hy civilian authorities of a program 

a three-phased Banned satellite to send consecutively a small aninal, 
a lar^e animal, and a ssn into space; a hydrcsen- oxygen engine of 
150,000-nound thrust; a 1, 500 3 OQO-T;ound-thrust engines"* and a nuclear 
propulsion system. Thus the Air Force shoved a keen consciousness 
of three irmortant aspects of space exploration — continued research in 



thin the area of NASA responsibili 



26 

the nature of space, plans for the conquest of space by man in space, 

and the development of propulsion systems that vould be independent 

of the missile program. 

Betveen January and July 195^* Headquarters USAF forwarded 

numerous requests, proposals, and draft space programs to Homer with 

the hope that he could obtain OSD concurrence. But Horner did not 

convince his superiors of the need for the proposed program. Few of 

these suggestions got beyond bis office, vhere, it seeded to 

55 
Headquarters USAF, they were "overtaken by events." 

Nevertheless the USAF proposals vere not lest to the nilitary 

though reshuffled by A3PA. In the spring of 1958, Johnson took over 

the Air Force proposal for Space Track, a 1,500, OOO-pcund- thrust 

single -chamber engine, nuclear propulsion, the Advanced Reconnaissance 

System, and the three-phased satellite for =an la space, along vith 

others frcs the Ars=y end. Kavy- Although he redistributed the projects 
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Studies of the Effects of Space Weapons 
Employment on Military Electronic System 



ticn of space projects by A&A follovs: 

Assigned to 
Sockets and Ground Instrumentation 
s APSWC & AFCRC 



(contd) 



aniong the three services, he did so on a contracxual basis- AHPA 

retained technical control of the work, and the projects were organ- 

56 
ized and known as ARPA's pxragren. 

Xfeue Air Force plana for a space program had been taken over by 

ARPA by the tiixe that the Directorate of Advanced Technology came 

into being- The new agency had. little to supervise other than seven 

space studies end a few near-space activities. The willingness, indeed 

the determination, of AH?A to reassign Host of the foxraer USA? space 

urc-Jects to Air Jorce field units on a contractual basis did not 

57 
soften the fact that Headquarters USA? had lost its space prograa. 

One of the acre important of AHPA's early decisions was to continue 

development of Saturn- This Amy project prcsised to be of great 

significance for future solitary and civilian space programs. It was 

liJieid.se one to which the Air Force had earlier se£e indirect but 



(eo=td) 

2. Weapon Syste- xo Control Hostile Satellites ARDC 

3- i&iclear Bccib-Propeiied Space vehicle ARDC 
h. Effects of Space Weapons on Military Electronic 

Systems ~ * ARDC 

5. WS-117L ARDC 

6. Lunar Probes AFE5ID 

7. Reentry Studies ARDC 

8. High Haerry Propellent* and Liquid Hydrcgen- 

Liquld 0:;y£en Propellents ARDC 

9. Project Score (conceived in 1958 to broadcast the 
President's voice frcct space) ARDC 

IO. 1,500, 000 -pound booster AOMC 

li. l£eteorol=si=ai Satellite ACKC 
12. Inflatable sphere ACMC 

«- Tbe seven xtecis of the space study program vere: Strategical Orbital 

. Studies. (SR lol), 5tre-e s ic Lunar Syszes Szwciiea (£R 192), Global 

Surveillance Studies (SR Yj6) 3 24-hour Reconnaissance Satellite 

'' (-SR 1S&), Lunar Observatory Study (SR 133), Strategic Interplanetary 
Studiss (5R lo2), ana Satellite Ictercep-cor Systea Studies (SR 167). 



important contributions . 

In the first decade of the postwar period the Air Force had sponsored 
the aerodynamic, air-breathing Ifavaho nisslle to be equipped also with 
a rocket booster. The latter was designed and produced by North 
■American Aviation, Inc. Though Kavaho was canceled in July 1957 the 
booster engine was of high excellence and its modified versions became 
the booster for Bedstone and Jupiter as well as Atlas and Thor. Soseticie 
before Sputnik the Arsy Ordnance Missile Coasend (ACMC) hit upon the 
idea of using yet another version of the Kavaho engine in clusters of 

In this way Saturn vas a step -coward propulsion units intended specifi- 



dlsbeartening. They had lost managerial control of the development 
of the vehicles. Still greater disccura^eEent vas at hand. Tfcroi^i 

new civilian agency, NASA, under the direction of Dr. T. Keith. Glen; 
as Administrator, would claiza not only the norunilitary projects but 
also those of borderline importance to both the military and civili, 

scace activities except the few that were "nrimarily associated wit 
58 

military requirements." 



In the spring of 195Q, AREA, acting as the national space agency- 
pro tempore, had organized its space projects into four programs — I: 
Missile Defense Against ICBK's; II: Military Reconnaissance Satel- 
lites; III: Developments for .Application to Space Technology;* and 
IV: Advanced Research for Scientific Purposes.''' It was the intention 
of ARPA to transfer only Program IV to HASA when the latter came into 
"being, "but this hope suffered a serious blow.^-* 

On 28 July the President decided to emphasize the civilian soace 
program by gi\ring to HASA such noisEilitary projects as lunar probes 
and scientific satellites initiated by AHPA, along with Project Van- 
guard. In accordance with Executive Order No. IO7S3, the transfer 
began immediately after the activation of SASA on 1 October. 60 Under 
this arrangement; SA3A get Prosram IV and cut deeply into Program III 



*Pro£reri ±±± induces, ezgat projects: 

2. Special Engines 

3. Special Cc~pcnencs for S?acc Systems 
h. Project Ar^-us 

5. Satellite Tracking and Monitoring Systems 

6. Satellite Communications Relay, Meiieoroloeical Reporting, 

gational Aid Systems 

7. 3cnb-Pcwered Rockets 

8. Solid Propellants 

'Program IV included four projects: 



get "a iirst look at the ot;her side of the ; 
h. Follow-on Program, vaguely defined as "cere 



meteorology and navigation. The AKPA military program then consisted 

of nothing more than Program 1 3 Program II, and the plans for a 

61 
nuclear-bomb-powered. rocket, as a remnant of Program III. 

In September 1958* shortly before the activation of NASA, AKPA 

redefined the Advanced Reconnaissance System and broke it down into' 

separate projects with different designations. The reconnaissance 

aspect becerae Sentry. The vehicle tests 3 biomedical flights, and 

recovery experiments were grouped together as Discoverer. And the 

infrared sensing system because ilidas. In the last Eaonths of 1958? AH?A 

assigned these three projects to ABDC-AFHHD vith the usual contractual 

arrangements. Between 19 December 1953 and 29 April 1959, SASA requested 

ARDC to accept responsibility for Space Track research and development, 

the design of an engine test staad at Edwards AF3. and the construction 

At the end of June 1959 the Air Force vas still without a space 
program of its own but was obligated to support a large part of the A?-?A 
program ana so^e - j tASA projects as well. The vorK aiede serious demands 
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upon the personnel and facilities of AFEMD, which, to the concern of 
its commander, had no managerial control over the 21 space projects 
being developed for ARPA and NASA. 3 

Major Readjustments, April- December 1959 
In the spring of 1959* widespread dissatisfaction with the pro- 
gress nade by the space program led to changes in organization that 
were of far-reaching consequence. On 13 April 1959* Headquarters 
USAF issued the equivalent of a charter that gave the Directorate of 
Advanced Technology authority to coordinate within the Air Staff all 
USA? space activities. The Assistant Chief of Staff for Guided Mis- 
siles retained no space responsibility except the coordination of 
requirements for ballistic missile resources including boosters. 

Still another change occurred on 9 November 1959 when DCS/ 
Development redesignated the .Director of Advanced Technology as the 
Assistant for Astrcnautic Systems. The Chief of Staff approved the 

terra Astronautic Systems. In his new positica the Assistant for Ad- 
vanced Technology had overall responsibility vithln DCS/Developa-nt 
for policy guidance and program direction in the broad areas of bal- 
listic missiles or vehicles, ballistic nissile warning and defensive 
systems, and vehicles and systems to operate in space, including thost 

. , - . 6? 

ior detecting ana tracking. 

Simultaneously with these USA? organization changes, differences 
Chief of Naval Operations, "in a bold bid for a major share" in the 



military space program, urged the JCS to sanction a single military \ 

space agency to coordinate all pertinent facilities and functions. 

The Army concurred on the theory that space activities would transcend 

the exclusive interests of any one service. The Air Force Chief of 

Staff found the proDosal contrary to the established practice of 

66 
integrating veapons within unified commands. In the midst of 

these discussions ARFA recoEsmended in June a Jfercury Task Force to 

assist NASA, and the Secretary of Defense requested JCS advice in 

assigning oceracing responsibilities for several projects, including 

67_ 

eon-ths that followed,, the services held their positions. The Arsy and 
iis.vy vamed a Kerc-j.ry Task Force and a Defense Astroneirtical Agency 
to control the space systems. The Air Force objected zo both. 

The discussion ccacinued vhro-jga the sirzser of 1959- ^ September 
the Secretary of Defense isade chree important decisions. He disap- 
proved zhz proposed Uafense Astronautics! Agency. He quashed the 

Donald S. it-ces, L'SAF, Atlantic Missile Hange co-Hsenier, to "direct 
ciiitary support ;or tne project. tei^. finally, Mctlroy reversed 
his established policy on AHPA by dividing the ssilitary space program 
aniong the three services. True, advanced research for Eissile 

Force, and the development of space payloads was assigned to the 



By I960, General "atas had 



Army, Navy, and Air Force on the basis of competence and primary 

interest;., tinder "his arrangement, }-fidas and Sexaos were narked for 

the Mr Force, although formal transfer did not follow immediately. 

Likewise Transit, a more recently planned navigational project, would 

go to the ffavy end a Hotus family of four ccsiunication satellites 
70 : 

to the Array. ; 

The ruling practically removed aRPA frcci participation in 

astronautics. The swing of the pen&ul us was almost ccriplete frosi 

Febr-iary 195Q when the agency had possessed sole responsibility for 

the national space program- The ruling also resoved the Ansy frc= 

booster development. Presumably, therefore, Saturn would go to the 
71 

For three reasons cogent to Administration leaders, the Air 
Force did net get Saturn. First, the niiitary space progras had 
retained no specific requirement for an engine with a 1, p0O,CO0-pound 
thrust. Eecosa, the civilian agency could place better claims on 
Saturn as needed for iang-tem developments- And third, the nature 
of KASA's claim satisfied the Bureau of the Budget that; "here would 
be no irradiate demands for increased allocations cf funds. The Joint 
Chiefs of Staff urged that Saturn be kept witain the Department of 
Defense, but in vain. On 21 October 1959 the Deputy Secretary of 
"Defense, Thcsias 3. Gates, signed an agreement with Dr. Glean an for 
the transfer of Saturn to IIASA, and the President gave prornpt approval. 

The actual transfer of Sareos end Hidas occurred in late November 
1959. To the surprise of r.any, AEPA also relinquished Project 



Discoverer to ths Air Force, something not mentioned in the September 

73 
decisions. 

Significance of X-15 and . D y n e Soar 
During the two critical years of 1957-59 there were frequent 

references to the X-15 snd Byna Soar, projects intended originally 

to ersploy the boost-glide principle to take men to the fringes of 

space and return hia safely to the Eertfc. 

T^e concept had been suggested in the course of World War IX by 

Dr. Eugen Sanger as a possible aeans for the Gemans to bc=b Hew York. 

Sogq after the -rar s the Air Force became interested in the principle 

other >. aircraft served the sase purpose, These szsall planes, equipped 
vith rocket engines, vere taken aloft oy large bobbers and released 
at hich altitudes to reach yet higher altitudes under their o-t* power. 
When their fuel was exhausted the research aircraft glided back to 
Farth. In 195^ the Kavy, the Air Force, and the Katicnai Advisory 
Committee for -Aeronautics (HACA) signed a contract vita North 
American for the JC-15. Unveiled in October I958 the X-15 was destined 
to set nev records in speed and altitude for canned aircraft. In less 
than two years, test flights established a speed of nore than 2,000 
mph, and en altitude of approximately 25 miles. The Air Force hoped 
that new engines would permit a speed of 4,000 mph and an altitude 



HACA was absorbed by NASA in Oct 1953. 



7^ 
of 50 miles or more. 

As eerly as Kay 1955 "the Air Force had issued COR Ho. 92 calling 

for a magnified version of -the X-15. Development began under three 

separate projects knows as the Bcaber Missile or Bcsnij soon to be 

redesignated as the Rocket Bomber or Robo; the very high altitude 

reconnaissance weapon system knowa as Br ass Bell : and the boost-glide 

research vehicle called Hyvards. On jO April 1957a Headquarters USA? 

directed that these three projects be "brought together under the singl' 

75 
nene of Dyna Soar, derived fre^: cynar:lc soaring. 

further planning the Air Force announced on IS June I95S its selection 






In brief j Dyna Soar, though not then specifically a space vehicle, 

could contribute techniques, components, and equipment to the maa-in- 

spece system as well as aerial reconnaissance systems beyond the 

capabilities of the X-A5- At the seize tis.e, pyna Soar vould continue 

to serve the traditional strategic missions of the Air Force. 

The new interest in Syne. Soar led to a teXescoped schedule for 

the nroject. Yet troubles regained. In addition to the ever oresent 

78 
problem of funding, there was AHPA's determination to take over USA 

space projects and the ceroai nty of A3PA~'*ASA partition of the space 



advocacy of the t .ost-giide principle. By the late autumn o 

Dyna Soar was drawn as a manned, delta-ving, aeronautics 
that could be boosted into orbital velocity without loss of 
able reentry and controlled landing. These characteristics a 



strongly to tee Air Force. They neent that Dyna Soar could be nanned 
and utilized for reconnaissance, offensive, and defensive purposes at 
altitudes beyond the atmosphere — and if necessary regain aloft indefi- 
nitely as a satellite. Moreover, the vehicle's capacity for safe re- 
entry ana its use of conventional landing gear would pernit it. to 
us^ the vast ezrpire of ground facilities constructed by the Air Force 
before the beginning of the space age. In brief, C^-na Soar night 
serve as a transition between z-he existing Air Force anfi the Aerospace 
Force of tee not so distant future. 

the ssr.e potential for the future that the atcc-ic s^ssarise-rolari s 






would lose 3yna 3oar in zhe future. 

up to this point there had still been no selection of a contrac 
for the n;anufa2tui-e of the j>ma Soar, ana the project seeded stalled 
in netiotiations bef-cen USA? agencies and interested in^uszries. In 



the isidst of these delays, General White expressed dissatisfaction 

•with the lack of progress, and directed that the nrcject "get off 

62 
dead center." Within a catter of days, lover echelons resolved the 

regaining contractual difficulties, and on 9 Novesber 1959 the 

Secretary of the Air Force announced once core the choice of Boeing 

and Martin as contractors, this ti^e to -manufacture respectively the 

vehicle and the booster. Inere was widespread satisfaction within the 

Air Force and elsewhere at the turr. of events. As one civilian writer 

expressed it, the Air Force "soared back" into astronautics with an 






cation of space agencies and the transfer of funds e=on£ them. 

Even within the Air Force it was difficult to unravel the tansle 
of funding because in preparing the budget Headquarters USAP did not 

research and development, ii'or did funding plans draw a sharp line 
between aeronautic and astronautic project?. And finally, the space 
Drograa, though distinct from the fissile program, "was dependent upon 



the use of ballistic nissiies. Thus the space end missile progress 
overlapped. 

Although the Air Force had long entertained space plans, up 
to October 1957 little izoney had been ellccated to the projects. 
Through 50 June 1957* BAIHABQS (33ATS) had received hardly anything; 
the Advanced Reconnaissance system got $t-7 aiailon in fiscal year 
1956 and $13.9 Eillioa in 1957- Daring these same years the 
predecessors or Dyne Soar — Bcs l -Rnbo, Brass Bell, and ^-vards — 
receded isinor allocations. The bur^st for fiscal yeer X95S, vbicia 
had cose into effect three conths before the advent of Sputnik, 
allocated $1 =ill£oa tx> Brats, $3 zsillioa to Dyua Soar and $65.8 
iciliion to -he Advanced Fecen n aissance Systsa — an approximate total 
cf v?0 sllitas for space and near-space. 

presented its first systematic plans for a space program, gesdqaarters 
proposed that en extra 31?5 million he added to vhe original ^TfO szilii 
to E.a!-;e a total of $225 sill log for fiscal year 195S. The additional 



$155: 



prlations of $6l million. Eovever, since 03D ignored th 



plea, the proocsal vas of iEcortance only insofar as it indicated the 

85 

tread of USA? thinking and what night have been. 

The emergence of AH?A in February 19^8 changed all these hopes. 
Thereafter tee Air Force eouid do no work on its ovn in soace research 



* Corresponding Arny and Navy statis 



and development vithout specific approval froa AHPA. The only 

exceptions to this general rule vers studies costing less ^faan 

$500,000, end the funding of sens facility itezas such as buildings. 

Between Kerch and October 195&* all the true snace orojects of* the 

* 86 
Air Force, together with fundSj passed either to A5FA or 2IASA. 

Consequently the USA? budget allocations to near-space and space proje 

Tor fiscal year 1959 tell. frcas the total of $500 nillion hopefully 

projected in Karch to a zsere ?S-7 Qillioa. Aaoirt half of this sisz 

was allccaccd t;o X>_."na Soar and 23*2*3^ and the regaining $*"-.. 7 =illicn 

to sp^ce studies sjic. lesser izfszs. ?or fiscal vear l$SO the total 

ST 



195S, bovever, cgej^s-i a heavy shlit in i960 nonies essens tbe agencie 
At once, f-ZASA ruridij:^ --vis almost doubled, AH?A rundlns vas reduced 



laiasri-usd Jr^s ,;^i $101,100,000 

SBjpleasnwary impropriations 123,1(00,000 

Transferred frca foA (j=t Propulsion Lai) %,O00,0OO 



57, 800,000 
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approximately 120. These sane ratios held Tor the fiscal year 

1961 midget, as shown in the following table 'or the tour -year period 

1958-61: 

Asepcy FY 1958 FY 1959 FY 19&0 FY I96I 

Areqr OO00 

Navy O $ 1,300,000 

Air Force $70,000,000 $ 8,700,030 $ 2,200,003 2t9,7O0,O0O 

AHPA 83,0CO,OO0 331.7O0.CO0 307,000,000 67,000,000 

sssa. o 3S%,ooo,goo 535,600,000 915,003,000 

ASC 5ir,O00,CCO 

(one rocket prplsi) 






niillion to ARIX: for work en the Advanced Reconnaissance System and 
its subsystems and for applied research projects. Essentially the 
sat=e thins was planned for fiscal year i960 "before the breakup of 
ARPA responsibilities. During fiscal year i960, iiASA li^esfise 



Lgned only $54 E'-llion to the Amy and 



for support of various projects In the civilian progress. In addition, 
the Air Force carried on the following activities that bordered on 
the space program: 

Project FY 1959 FT i960 



Dvna Soar $29,500,000 $35jOOO,000 

HSTS (Jircersonic Savlrossent Test 

Syste=~ formerly £acvn as BRASS) h, ICO, 000 3, 900,000 

Study Requirement Program 2,900,000 3,300,000 

Applied Research in Aerospace 27,800,000 ^2,600,O0C 

Total $6^,300,000 SS^oOO.OOQ 



1961 about S3 billion, iiov rsuch of these suss say be considered 

USA? facilities that had been brought into existence tc nset the tech- 
nological requirements of aircraft and missiles. .Again, an estimate o: 
its proportionate vrorth tc the space program is irrcossibie, but vitbou 
this laaense capital investment — nearly £500 aillion in tbe Atlantic 
Missile Range alone--tae space progrsa vould have been seriously 



When ell these factors are taxen into consideration it is clearly 
impossible to attenpt even a rough financial estimate of what the Air 
Force contributed to the national space program prior to i960. 

Space Program in Secesber 19?9 
The record shovs that between 19^5 snd the tiise of Sputnik, in 
October 1957 *^s military services were less conservative in their 






to segment the program by t;he introduction of IL'SCj 2L-_=Aj AzCrA., and 

Added to these ccciplications vas the apparent unwillingness of the 
Government to accelerate the program sufficiently to adn;it the united S 
vas in a race vith the Soviet union. Moreover, the Government insisted 
that the space program should remain dedicated in large taeasure to 
sciencej a policy that severely limited the military projects. And 



finally, the Administration's tight rein on funds prevented an 
accelerated production of available boosters, slowed the development 
of new boosters, and in general retarded the whole program. Limi- 
tations on funds also held back research in such vital supporting areas 

as nuclear-Tjrocelled rockets, hydrogen -oxygen second-stage engines, 

90 
and plasna and ion technology. These programs were of great iaportenc 

In vhe first two years that followed Sputnik, however^ the JUserican 



91 
The Russian triurrohs had ^rsat psychological-political signifi 

Americans still "play 



and explicitly, but not publicly, when they acknowledged in January 
i960 that the Russian "firsts" resulted in "substantial and enduring 
gains in -the Soviet prestige." 

Yet despite -the policy confusion and the technological handicaps 
that prevailed during 1958 and 1959* the -Americans nade notevorthy 
contributions to space science. Their success was due largely to the 
ingenuity of NASA, ABPA, Arzcy, Navy, Air Force, and industrial 
scientists vho devised miniaturized instruments to fit the ssall. payloe 
capacity of available rockets. 

The 19 loftings were divided unevenly among five projects — 
Vanguard, Ssplcrer, Pioneer, Score, and Discoverer. Sheir first 
launchings vere attempted respectively on 6 December 1957, 32- Jsnuary 
I95S, 17 August 1958, 18" December 1953, and £8 February 1959- Vanguard 
alone had received official approval before Sputnik and was intended 
to serve solely as a scientific contribution to IG2*. Only 3 of izs 

Department of Defense, primarily as a counterbalance to zhe Russian 
success and almost incidentally developed as a iceans of gathering 

scientific information for IGY. Actually the project was essentially 
that advocated by A2£A before Sputnik, natsely orbiting a snail satel- 
lite with a Jupiter C csissile. Of 8 attempted launchings, 5 were 
successful* Pioneer was planned originally by ARPA as a 5-shot lunar 
probe to match the spectacular Soviet achievec:en"cs. The first three 
shots vere contracted to the Air Force. The first malfunctioned at 
launching, the second penetrated 70,000 isiles inzo interplanetary space 



and the third Ealfunctioned also but not. before traveling 963 miles 

toward the Moon. Of the two shots contracted by the Anay^ the first 

vehicle fell back into the atmosphere and burned after reaching an 

altitude of nearly 6?,000 miles, and the second bypassed the Koon and 

entered solar orbit. Thereafter Pioneer came under HASk control, and 

in November 1959 s- sixth shot ended in malfunction at the time of 

launching. Score was a single shot, project, rJ.so conceived by A3PA 

for propaganda purposes to broadcast the President's voice in a 

Cbxistz:as message from space. Although Score was certainly not a 

cilicary pi-ojeet, it was not transferred to KASA, and, unlike Vanguard, 

it was oemitted to use a military rocket, the new Atlas of the Air 
93 

by A3PA in 195^, with AF£JS) as contractor, it repraseated an i.-s- 

painsta>:insiy pierced to perform space research in support of advanced 

way for z-an-in-scace projects whether civilian or military. It had 
six main objectives: test of the satellite airframe and guidance system; 
test of satellite stabilization equip=ent; control of satellite internal 
environment; biomedical experiments with mice and small privates; 
develox=env of capsule recovery techniques; and test of ground support 
e2.uiprr.ent and personnel prof ieiency. 

There vas considerable overlapping in the pay load instrumentation 
of the 19 lotted capsules. In General the five projects gathered 



subjects as cloud cover of the Earth; geodetic configurations; density 
of micrameteoric matter; the solar-Earth heating processes; the 
magnetic fields of the Earth and Moon, including the discovery of the 
Van Allen radiation belts; a wide field of radiation phenomena — cosmic 
rays, ionizing radiation, and X-ray radiation from the sun; erosion of 
exposed solar cells; shifts in the external and internal temp erasures 
of the capsules; and biomedical environment. 

There vere even greater pronises for the American program in i960. 
Vanguard and Score were finished, but Pioneer and Discoverer were still 
important, and i;here --ere plans for additional Explorer study. NASA 
contracted the Air Force for further pioneer space probes- There was 
a. scheduled launching cf a Trior -propel led planetoid into solar orbit 
ir. March. It vas to be sensitively instrumented to serve as a space 
laboratory to expand the knowledge gained through the wor?. of the two 
previous years. Conceivably, Pioneer V, as it would be known if it 

ssfulj might become one of the great "firsts" in the history 



tbevork with Discoverer to perfect the technique of recovery and other 
aspects of the advanced reconnaissance program. 

There were numerous other launchings scheduled in 1950- The Arniy * 
Notus or Advent;, as i~ had come to be known, operating satellites on 

equatorial £4- hour orbits, would supply a reliable, all-weather, jam- 
proof cocaaunication system. The Navy r s Transit would fulfill the need 
for an all-weather twentieth-century version of celestial navigation, 
relying on artificial satellites rather than stars. And NASA's Tiros 



vould give new dimensions to meteorology. All three projects would 

extend into space the range of time-honored activities previously 

earthbound. They vei*e sure to be of inestimable value both for 

96 
civilian and siilitary purposes. 

There was also a most hopeful outlook for some of the purely 
military projects of imsediate significance. The Air force Saaos and 
Midas vere needed for reconnaissance;, to help insure against surprise 
attack by photographing unusual enecy activity and by detecting vith 
infrared technique the launchings of enemy ICBU's. 

Yet the shadow of too-little-and-tco-lace continued to darken the 
national program as e whole. From the spring and susser cf 19?> until 

satellite projects, but the United Spates avoided a race vith Bussia, 
and the Russians took first place. Between October 1957 and Dece=ber 

space projects. Again the American Government dlsavo-.-ed 



sany outstanding ventures. As 1959 drew to an end the United States a 
the Soviet Union were both planning to place a K.an in space as a step 
toward the ultimate aim of a canned space station. It could only be 

cballen£c cannot "cs igr.ored without forfeiting our position as the lea 

of the Free World. The prise is within our reach, but to grasp it we 
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ABMA 
AEC 

- AFBMD 
AFCIN 
AFOSR 

AO 

AOMC 

ARPA 

AHS 

atch 



Army Ballistic Missile Agency 

Atomic Energy Commission 

Air Force Ballistic Missile Division 

Assistant Chief of Staff, Intelligence 

Air Force Office of Scientific Research 

amendment 

ABPA Order 

Ancy Ordnance Missile Command 

Advanced Research Projects Agency 

Advanced Reconnaissance System 

attachment 



Ballistic 
Ballistic 
Ballistic 



Wean 



Research and Supporting Syst 
Test System 






DOD 
GOB 



General 
Jiyperson 



nal Sequirement 



Man In Sna 
missile 



HACA 
NASA 
KASC 

HOTS 

NSC 



Hational Advisory Committee for Aerc 

National Aeronautics and Space Administ: 

National Aeronautics and Space Council 

navigation 

Naval Ordnance Test Station 



liati 



ity i 



cil 



prpln propttlsi- 

recon reconnel; 

SA Secretary of the toy 

SAB Scientific Advisory Board 

SAF Secretary of the Air Force 

eat satellite 

Sff Secretary of the Havy 

SOD Secretary of Defense 

SE Study Requirement 

S/State Secretary of State 

U-SAF Under Secretary of the Air Force 

WADC Wright Air Development Center 

WADD Wright Air Development Division 

WD© Western Develonaeat Division 



Satellite Launching: 





h Oct 1957 to 


26 Nov 1959 




Source 


Code Name 


Launch Date 


Success 


USSR 


Sputnik I 


fc Oct 57 


Orbital 


USSR 


Sputnik II 


3 Nov 57 


Orbital 


flayy 


Vanguard (1) 


6 Dec 57 


Malfunction 


Array 


Explorer (1) I 


31 Jan 58 


Orbital "I 


Havy 


Vanguard (2) 


5 Feb 53 


Malfunction 


ABPA~Amy 


Explorer (2) 


5 Mbt 58 


Malfunction 


Ba^y 


Vanguard (3) I 


17 Mar 58 


Orbital'' 


APPA-Arny 


Explorer (3) II 


26 Mar 58 


Orbital 


Navy 


Vanguard (4) 


28 Mar 58 


Malfunction 


USSH 


Sputnik III 


15 May 58 


Orbital* 


AHPA-Kavy 


Vanguard (5) 


27 May 58 


Malfunction 


ARPA-Haiy 


Vanguard (6) 


26 Jun 58 


i-Salfunction 


A3PA-Ai=y 


Explorer (4) III 


26 Jul 53 


Orbital 


AEPA-USAF 


Pioneer (l) 


17 Aug 58 


Malfunction 


AHPA-Anay 


Explorer (5) 


2k Aug 58 


Malfunction 


ARPA-Navy 


Vanguard (7) 


26 Sep 58 


Malfunction 


ARPA-USAF 


Pioneer (2) I 


11 Oct 58 


70,000 niles 


ARPA-Ansy 


Beacon (1) 


23 Oct 58 


Malfunction 


AHPA-USAF 


Pioneer (3) II 


8 Nov 58 


Malfunction t 
963 xailes 


AR?A-Ancy 


Pioneer {'0 III 


7 Dec 58 


66,654 Biles 


ARPA-USAF 


Score 


18 Dec 58 


Orbital 


ussa 


Lunik I 


2 Jan 59 


Solar ox-oif" 



(contd) 



(cootd) 
Source 


Code Heme 


Launch Date 


Success 


HASA-ft&vy 


Vanguard (8) II 


17 Feb 59 


Orbital* 


AHPA-USAF 


Discoverer (1)1 


28 Feb 59 


Orbital 


AKPA-Arffly 


Pioneer (5) XV 


3 Mar 59 


Solar orbit* 


ARPA-USAF 


Discoverer (2) II 


13 Apr 59 


Orbital 


EASA-Ha'sy 


Vanguard (9) 


13 Apr 59 


Malfunction 


AKPA-USA? 


Discoverer (3) TTT 


3 Jun 53 


Malfunction 


EASA-Havy 


Vanguard (10) 


22 Jan 59 


Malfunction 


AKPA-USAF 


Discoverer {» IV 


2= Juu 59 


Malfunction 


AH?A-Anay 


Explorer (6) 


16 Jul 59 


Destroyed 


AKPA-USAF 


Explorer (7) IV 
(Paddlev isel ) 


7 Aug 59 


Orbital* 


ARPA-UaiF 


Discoverer (5) V 


13 Aug 59 


Orfciial* 


ABPA-Aroy 


Beacon (a) 


14 Aug 59 


1-telrur.ctior. 


ARPA-USAS- 


Discoverer <6) VI 


19 Aug 59 


Orbital 


USSR 


Lunik II 


12 Sep 59 


Impacted *.,-, 


AKPA-Sevy 


Transit (l) 


17 Scj 59 


MalCuncticn 


HASA-flavy 


Vaa^uarc (11) III 


13 Sep 59 


Orbit-M+ 


USSR 


Lunik III 


& Oct 59 


of Koon 


EASA-USAF 


Explorer (6) V 


13 Oct 59 


Orbital* 


ua«? 


Discoverer (7) TCI 


7 Kov 59 


Orbiti-.l 


USA? 


Discoverer (0) VIII 


x rov ;? 


Or— ,1* 


KASA-USAF 


Pioneer (6) 


cO -iO** ;-.' 


:••.:-! function 


*Arabic f i 


it 


■: ; ■.-..-.-! r*rr:l~:; v 


for DIsoo 


*-«■=£■. iba .'.ir -Ov,.a c:U';-L 


*i -d*.-. --:.-*£ 


i :s.=:ui c- - 



T Still in orbit 
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